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Abstract: A new phenolic acylglucoside, 2-methoxy-1, 4-biphenol-1- O - [6- O- (3-methoxy-4- hydroxybenzoyl ) ] -B- D-glu- 


copyranoside (1), together with 8 known compounds, 3’ , 5 -di- C- D-glucopyranosylphloretin (2), rutin (3) , quercetin- 


3- OB-D-glucopyranoside (4) , pyrogallic acid (5), catechol (6), p-hydroxybenzoic acid (7) , protocatechuic acid (8) 


and vanillic acid (9) , was isolated from the methanol extract of the fruits of Amomum tsao-ko . Their structures were deter- 


mined by detailed spectroscopic analysis, including 1D, 2D NMR and MS techniques . The known compounds 2, 3, 5 and 


7 -9 were isolated from the titled plant for the first time . 
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1 [ULL 
1.1. [EL OL U. U 

ID[] 2D NMR[] [] HH B D D]. CCb:OD), J U D Ú] 
(CDCh) [] 000 U0 - 0 0 UO Brucker AV-400[] DRX- 
500 [] DB B EB] 00000 0 U0 0 OU ELMS, negative FABMS 
O VG Auto Spec-3000 J DOU O00 (FAB [] D] DJ. U D 
[JD D DI D UO BioRad FTS-1035 J I D] UO DH]. DO. U L] 
UU UU LIU L Uv-210A 0 UU UU O JASCO-20 [| 
HOUUUUUU H Dgmgutututututututlu 
(0.20 0.25 mm) D DD DBBDHU HH DB DD D D UD U 


uUWHEHBEHEHZ. OO O O Sephadex LH-20 (25 - 100 um, 
Pharmacia Fine Chemical Co ., Ltd .), MCIgel CHP20P (75 - 


150 Um, Mitsubishi Chemical Co . Ltd .), Diaion HP20SS 
(Mitsubishi Chemical Co ., Ltd .), Chromatorex ODS (100 - 
200 mesh, Fuji Silysia Chemical Co ., Ltd)[] [] IU D] U U 
0 -00 -00000000 aro usen -00 
[E ET ET E] C] 
1.2 [LU U U 

HOUUU 2040 40DDDDDBODDDDDU UU 
uummg.tmuiuiuiuutuutututututututueutublu 


O OO (Amomum tsao-ko), [| 0 O O (KB AK-1) [| [| 
UU D ELE OL OE D] UE C] 
1.3 [1 EL U LU] 

HUUU @0.0kg) VOOUOUUUUUOUUE 400 


ugummumummgumggguggggggs.muBu. tu 
ugupagaugmumumumuagaumg.ubBaüggmbul c4 
HUUUUUUUO 0229) DOUUUU 65090 0 
UI LL EL Diaion HP20SSO 00. DD -0 © 1[] Ff 0) 
0000. 00 8000 (F.I[] Fr.8)D D O Sephadex 
LH-200 00.0 Fr.SI] Fre p uututt 229 
mg) D 3 (129 mg)[] 

lU III 1 O Sephadex LH-200 D D. H 
UU -0 (@ 110 0O00. 00 S000 (rri 
Fr.5)[] Fr.3[] OO 0 0 0 D] U0 Chromatorex ODS [] OULD, 
[|] HB B EL EL E] 1 (9 mg). 5 7 mg), 6 (11 mg), 7 (21 
mg) [] 8 (33 mg)[] Fr.4 [] [] Sephadex LH-20 [] MCI gel 
cHP20P0 0000. 00000000L 9 (3 mə)[] Fr.5 
[][] Sephardex tH20 [] O0 BB . UU B0 D DO] DL D. U 4 
(240 mg)[] 

2-Methoxy-1,  4-biphend-1- O- [ 6- O -( 3-m&hoxy-4- 
hydroxybenzoyl ) ]-B-D-glucopyranosde (1) C, H4 Ou, lÚ] 


0000000 IR (KBr) cm ': 3424, 1608, 1514, 1287, 
1217 . UV (MeOH) As nm: 208 . [a]5 - 28.5 (c 1.17, 
MeOH) . Negative FABMS 1: 451 [M-H]  . Negative HR- 
FABMS fz: 451.1235 ( [M-H] , calcd . 451.1240) .'H 
NMR (CD, OD, 400 MHz) 6: 7.52 (1H, d, J= 8.0 Hz, H- 
5), 7.50 (IH, brs, H-Z), 6.89 (1H, d, J2 8.6 Hz, H- 
6), 6.83 (IH, brd, J=8.0Hz, H-6), 6.40 (1H, d, J= 
2.3 Hz, H-3), 6.09 (1H, dd, J=8.6, 2.3 Hz, H- 5), 
4.72 (1H, d, J=7.8 Hz, H-T), 3.83 (3H, s, 3'-OMe), 
3.74 (3H, s, 2-OMe), 3.42 (2H, m, H-Z, 3), 3.30 
(IH, m, H- 4), 3.62 (1H, t, J2 7.4 Hz, H- 5), 4.6 
(IH, br d, J2 11.6 Hz, Ha- 6) , 4.33 (1H, dd, J= 11.6, 
7.2 Hz, Hb- 6 ) ." C NMR (CD:OD, 100 MHz)6: 167.9 (C 
-T ), 154.9 (C- 4), 152.9 (C- 4) , 152.2 (C-2), 148.8 
(C- 3), 140.9 (C- 1), 125.2 (C= 6), 122.5 (C- T), 
120.8 (C-6), 116.0 (C- 5), 113.8 (C- 2), 107.6 (C- 
5), 104.3 (C- I) , 102.0 (C-3), 77.8 (C-3'), 75.6 (C- 
5), 75.1 (C-Z Y, 72:0 (C-4), 65.1 (C-6), 56.5 (2- 
OMe) , 56.5 (3'- OMe)[] 

3 , S-Di- CB-D-qucopyranasylphloretin (2) C; Hy, 
os, 0 00 00 0 0 [0 Negative FABMS r@z: 597 [M- 
H] .'H NMR (500 MHZ, (CD, ), CO + D,O) 6: phloretin 
moiety 7.01 (2H, d, J=8.4Hz, H-2, 6), 6.88 (2H, d, J 
=8.4 Hz, H-3, 5), 3.24 OH, m, HX), 2.78 (2H, t, J= 
7.2 Hz, FB) , glucose moietyo 4.89 (IH, d, J=9.3 Hz, H- 
1) 2,3.48-3.82 (6H, m, H2-H6) 2 ."CNMR (125 MHz, 
(CD; )2CO + DO) 6: phloretin moiety 6 206.4 (C = O), 
162.3 (C-2, 6), 161.6 (C-4 ), 155.8 (C-4), 133.0 (C 
-1), 130.0 (C-2, 6), 115.8 (€ «35 5), 105.4 (C- T; 
103.7 (C-3 , 5), 47.0 (Œ), 29.8 (QB), glucose moiety [6 
81.6 (C-5), 78.0 (C-3), 75.7 (C- 1), 73.1 (C-2), 70.0 
(C-4), 61.0 (C-6)] 20 

Rutin (3) C,H» Os, 00 0000 0 Ú Ú Negative 
FABMS 1@z: 609 [M-H] ` (100), 463 (11), 301 (26) .'H 
NMR (500 MHz, (CD, ),CO+D,0))6: 7.74 (1H, J=2.1 
Hz, H-Z), 7.66 (1H, dd, J=8.4, 2.1 Hz, H-6 ), 6.95 
(1H, d, J2 8.4 Hz, H-5), 6.50 (1H, d, J2 2.0 Hz, H- 
8), 6.25 (1H, d, J2 2.0Hz, H-6), 5.13 (1H, d, J=7.5 
Hz, glc H- 1), 4.52 (1H, d, J23.6 Hz, rha H- 1), 1.08 
GH, d, J= 4.0 Hz, rha-CH; ) . ^ C NMR (125 MHz, 
(CD ); CO - D,O) 6: 178.5 (C-4), 165.1 (C- 7), 161.8 
(C-5), 158.4 (C-9), 157.5 (C-2), 149.2 (C-4 ), 145.2 
(C-3), 134.9 .(C-3), 123.0 (C-6), 122.1 (CS 1 ), 
117.5 (C- 5), 115.8 (C- 2), 104.8 (C-10), 99.5 (C- 
6), 94.6 (C- 8), glucose moietyO 104.0 (C- 1), 77.2 (C - 
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3), 76.1 (C- 5), 74.8 (C-2), 70.2 (C-4), 67.6 (C-6), 
rhamnose moietyO 101.5 (C- 1), 72.9 (C-4), 71.5 (C-3), 
71.0 (C-2), 68.9 (C- 5), 17.6 (rha-CH, )[] 

Querc&in-3- OB -D-qucopyranoside (4) C; H» On, D 
0000 0 OOD Negative FABMS 7f: 46 [M-H]. 
(100), 301 (38) .'H NMR (CD OD, 500 MHz): 6: 7.71 
(IH, d, J22.0 Hz, H-Z), 7.56 (1H, dd, J=8.5, 2.0 
Hz, H-6), 6.85 (1H, d, J28.5 Hz, H-5), 6.35 (1H, 
d, J= 2.0 Hz, H- 8), 6.17 (1H, d, J=2.0 Hz, H-6), 
5.23 (IH, d, J=7.6Hz, gc H-1) . C NMR (CD; OD, 125 
MHz): 6: 179.4 (C- 4), 165.9 (C- 7), 162.9 (C- 5), 
158.5 (C-9), 158.3 (C- 2), 149.8 (C-4), 145.8 (C- 
3 ), 135.6 (C-3), 123.1 (C-6 ), 122.8 (C- 1), 117.6 (C 
-5 ), 116.1 (C- 2 ), 105.6 (C- 10), 99.8 (C- 6), 94.6 
(C-8), glucose moietyO : 104.1 (C-1), 78.4 (C-3), 78.0 
(C-5), 75.6 (C-2), 71.1 (C- 4), 62.5 (C-6)[] 

Pyrogalic add (5) GHO;, 0 0 0 0 0 EIMS rf: 
126 [M] (100), 108 (18), 80 (24) .' H NMR (CD OD, 
500 MHz)6 : 6.48 (IH, t, J= 8.0Hz, H-5), 6.30 (2H, d, 
J=8.0 Hz, H-4, 6) ." C NMR (CD:OD, 125 MHz) 6: 
147.1 (C-1, 3); 134.3 (C-2), 120.1 (C-5), 108.3 (C - 
4, 6)[] 

Catehd (6) GH,O, D 0 0 00 EMS s»: 110 
[M]' (4), 92 (4) . ' H NMR (CD:OD, 500 MHz) 6: 6.75 
CH, m, H-4, 5), 6.65 (2H, m, H-3, 6) ." C NMR 
(CD; OD, 125 MHz)6 : 146.3 (C- 1, 2), 120.1 (C-4, 5), 
116.4 (C-3, 6)[] 

p-Hydroxybezac add (7) C, H,0,, 0 D] 0 O O EMS 
19: 138 [M] (91), 121 (100) .'H NMR (CD:OD, 500 
MHz) 6: 7.87 (2H, d, J2 8.5 Hz, H-2,6), 6.81 (2H, d, 
J= 8.5 Hz, H-3, 5) ." C NMR (CD:OD, 100 MHz) 6: 
170.2 (C=O), 163.3 (C- 4), 133.0 (C-2, 6), 122.8(C- 
1), 116.0 (C-3, 5)D 

Protocatechuic add (8) C.O, , 0 [] 0 00 EMS 1 
z: 154 [M]* (90), 137 (100) .'H NMR (CD OD, 400 
MHz) ô: 7.43 (1H, brs, H-2), 7.42 (IH, d, J- 7.9 Hz, 
H-6), 6.78 (1H, d, J2 7.9 Hz, H- 5) ." C NMR 
(CD, OD, 100 MHz) 6: 170.2 (C=O), 151.5 (C-4), 146.1 
(C-3), 123.9 (C956), 123.2 (C-1), 117.7 (C-5), 115.8 
(C-2)[] 

Vanillic acid (9) GHO., 0 0 D 0 D]. EMS rf: 168 
[M] * , (100), 153 (65) .' H NMR (CD, OD, 400 MHz) 6: 
7.56 (1H, brs, H-2), 7.54 (1H, d, J=8.8 Hz, H-6), 
6.82 (1H, d, J=8.8Hz, H-5), 3.86 (3H, s, OCH) ."C 
NMR (CD, OD, 100 MHz) 6 : 170.0 (C=O), 152.6 (C-3), 


148.6 (C- 4), 125.3 (C-6), 123.0 (C- 1), 115.8 (C-5), 
113.8 (C-2), 56.4 (OCH: )[] 
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nOo00.009000000.00 3000 
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0, 2005)00 000 (8) (0 0 0 0 , 2005) 0 
000 ©) (0000 , 2005) (0 DDD D D Ú 2, 
3,5, 0900000000000000 
000 1, mls -28.5 (c 1.17, MeOH), J 
0000000000000 3424, 1608, 1514, 
1287, 1217cm '0O0O000, 000000 OH, 
c=0, D0 000000000000000 
203 nm HRFABMS |] J] I 000000 vf 
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Hz, H-6) [] 6.89 (1H, d, J=8.6 Hz, H-6), 
6.40 (1H, d, J=2.3 Hz, H-3), 6.09 (1H, dd, J 
=8.6, 2.3 Hz, H-5)], 20 000 [os 3.83, 
3.74 (each 3H, s) [ 6< 56.5, 56.5], OD 10 
0O00 6 167.9) 0000000000 HD 
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Fig .1 The chemical structures of 1- 9 
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Fig .2 Key HMBC correlations for 1 
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